For scale-free fractal networks which are not small-world, the average diameterl [1] and diameter D 0 are as follows:l
Calculation of average diameter for single CR.
For scale-free fractal networks which are not small-world, the average diameterl [1] and diameter D 0 are as follows:l
After renormalization, the size of the new network N B ∼ Nℓ −d B B . And the degree of a node k ′ is related with its original degree k by a power law:
So the average diameter of the renormalized network is (D 0 /ℓ c ) d , and within a box of size ℓ c , it's ℓ d c . Accordingly, the average diameter for single CN approximately behaves as follows:l
Once again, the optimal transforming length-scale ℓ o = √ D 0 , which yields minimal average diameter
see Fig. S1 (a). And it is in good agrement with numerical results. In fact, numerical simulation givesl min (N) = D min (N)/2 ≈ √ D 0 . These can be further demonstrated distance distribution between nodes. As shown in Fig. S1(b) , in particular, with respect to the optimal transforming length-scales ℓ o = 27, it shrinks into Gaussian distribution. Naturally, it's not surprising thatl min (N) = D min (N)/2. Although Eq. (4) is just an approximation ofl min (N), it successfully predicts that single CR is unable to trigger fractal to small-world transition. 
